Background: Lay beliefs about schizophrenia have been extensively studied in cross-cultural settings, but research on ethnic differences are currently lacking. Aims: This study examined beliefs about the manifestations, causes and cures of schizophrenia in a multi-ethnic sample from Malaysia. Methods: In this study, 561 Malay, Chinese and Kadazan-Dusun participants rated 72 statements about schizophrenia on a 7-point scale.
INTRODUCTION
Mental health problems are a serious burden for most countries, whatever the level of social development (Desjarlais et al.,1995) . Efforts to treat the mentally ill, however, are often influenced by the public's knowledge, beliefs and attitudes regarding mental health problems (Angermeyer & Dietrich, 2006; Lauber et al., 2001 Lauber et al., , 2003 cf. Jorm, 2000) . When investigators have studied mental health literacy, they have generally found ignorance among the general public in making the correct identification of major mental disorders (Jorm et al., 1997a) . General public-based studies have also revealed that people do not share the same opinion as mental health professionals about aspects of mental disorders (e.g. causes and risk factors, coping behaviours, effects of treatment; Jorm et al., 1997b; Link et al., 1999; Priest et al., 1996) .
Some studies of the general public's understanding of mental illness have focused on particular disorders, such as schizophrenia. These have suggested that the European public do not understand the term 'schizophrenia' and tend to associate it with 'split personality' (Angermeyer et al.,1999; Brändli, 1999; Furnham & Rees, 1988; Hillert et al., 1999) . A more recent study suggested that there was great unawareness of mental illness, especially schizophrenia (Magliano et al., 2004) , a result comparable with other studies showing that most people lack knowledge about the causes, symptoms and outcomes of schizophrenia (Chung et al., 1997; Jorm, 2000) .
Lay beliefs about mental illness in general, and schizophrenia in particular, have also been extensively studied in cross-cultural settings (e.g. Furnham, 1994; Furnham & Baguma, 1999; Hall & Tucker, 1985; Jorm et al., 2005) . These studies have demonstrated various lay expectancy models of the cause (aetiology) and cure of schizophrenia based on biological, psychological, psychoanalytic and sociological factors (Furnham & Bower, 1992) . In the West, schizophrenia was often seen by the public as being caused by the social environment, particularly by recent stressors (Angermeyer & Matschinger, 1996a , 1996b Link et al., 1999) . In particular, life events are seen as more of a trigger than a cause of schizophrenia, and biological factors were considered less important than sociological ones (Wolff et al., 1996) . There is some evidence, however, to suggest that this has changed in recent years, with biological concepts now viewed as more important causal explanations for mental disorders (Angermeyer & Matschinger, 2005; Read et al., 2004) .
By contrast, some non-Western cultures tend to emphasise supernatural phenomena, such as witchcraft and possession by spirits, in the aetiology of mental disorders (Hillier & Jewell, 1983) , an occurrence quite uncommon in the West (Brändli, 1999; Angermeyer et al., 1999) . Cross-cultural studies have also found that non-Western societies tend to view mental illnesses more negatively than their Western counterparts (e.g. Furnham & Wong, in press ). Furnham and Murao (2000) , for instance, found that Britons focused more on the civil liberties of people with schizophrenia and believed them to be less dangerous and abnormal than a Japanese sample. Moreover, the Japanese favoured sociological (stress) explanations more than the British as causes of schizophrenia (but see Kurumatani et al., 2004) .
Continuing along this cultural vein, the present study sought to examine beliefs of schizophrenia in a multi-ethnic sample of Malaysians. Despite significant changes in Malaysia's mental healthcare systems (e.g. Jamaiyah, 2000) , most studies suggest that the stigmatisation of people with mental illnesses is particularly strong in Malaysia. It is still very common for people with mental illnesses to be disparaged (Crabtree & Chong, 1999) , and employers often refuse employment opportunities to those with even mild mental health problems (Mubarak, 2003 (Mubarak, , 2005 . Moreover, the beliefs systems of Malaysians may also influence perceptions of mental illness causation and help-seeking behaviour. For example, one early study found that Malaysians attributed the cause of some mental illnesses to supernatural agents (Razali et al., 1996) , with witchcraft and possession by spirits being regarded as common causes of mental illness. In the present study, then, we investigated ethnic differences between Malaysian Malays (who by law are Muslims), Chinese and Kadazan-Dusuns (who tend to be Christians). Such a multiethnic sample will help elucidate the role played by ethnic and religious factors in beliefs about schizophrenia (Phillips et al., 2000) , which, to our mind, is currently lacking despite the extant crosscultural literature. In the present instance, the distinction between Malays, Chinese and KadazanDusuns is potentially illuminating because these groups have had somewhat different historical and socio-political trajectories, which are known to affect their cognitions and behaviours (e.g. Hewstone & Ward, 1985) . However, given the dearth of previous literature on ethnic differences, we did not formulate an explicit hypothesis. Nevertheless, we believed that Malays, given their stronger religious beliefs (Edman & Teh, 2000) , would more likely view schizophrenia as being sinful than Chinese or Kadazan-Dusuns.
METHOD Participants
All participants were recruited from the city of Kota Kinabalu, in the state of Sabah in Malaysian Borneo. Sabah is one of Malaysia's least developed states, with a GDP per capita of about US$2400 and a high unemployment rate. In 1999, the average monthly household income for Sabah was RM1905 (about US$500), the lowest in Malaysia (Government of Malaysia, 2001 ). Its capital is populated by large ethnic Malay and Chinese communities, as well as over 30 indigenous groups such as the Kadazan-Dusun. Because of the small number of participants from miscellaneous ethnic groups, however, we restricted the present study to participants who self-reported as being ethnically Malay, Chinese or Kadazan-Dusun.
The sample consisted of 561 participants. The Malay participants comprised 124 women and 98 men, all of whom were Muslims (age M = 33.97, SD = 12.81). The majority of this sample were single (46.8%) or married (39.2%). Most Malay participants were educated to a primary or secondary level (61.7%), while others had some form of post-secondary diploma-level education (34.3%) or tertiary education (5.1%). The Chinese participants (70 women, 96 men) had a mean age of 31.64 (SD = 9.72). The vast majority of this sample were Christians (50.6%) or Buddhists (27.1%), and in terms of marital status, most Chinese participants were married (59.6%) or single (31.9%). Most Chinese participants had been educated to a primary or secondary level (33.7%), or post-secondary diploma-level (57.2%). Finally, the Kadazan-Dusun sample comprised 120 women and 53 men, with a mean age of 33.09 (SD = 9.68). The majority of this sample were Christians (72.8%), married (54.9%) or single (41.6%), and were educated to a primary or secondary level (63.6%).
Questionnaire
The questionnaire was a modified version of that first used by Furnham and Bower (1992) , and includes statements about the causes of schizophrenia, the behavioural manifestations of people with schizophrenia, and the treatment of schizophrenia. This questionnaire was itself based on previous studies, especially those by Siegler and Osmond (1966) and Furnham and Rees (1988) , and past studies have shown that the questionnaire is comprehensive in what it covers (Furnham & Bower, 1992) .
The first page of the questionnaire contained a description of the main characteristics of schizophrenia. It included items describing thought disorder (delusions and hallucinations), speech and behaviour, together with a note explaining that the disorder was not a case of split personality. It could be argued that this information, to some extent, guided the respondents' responses in a particular direction. However, it was thought necessary in order to ensure that lay people were actually considering schizophrenia itself rather than some other mental illness (Furnham & Wong, in press ).
The questionnaire consisted of 72 statements about schizophrenia. For each statement, participants were asked to provide a rating on a 7-point scale, indicating how strongly they agreed or disagreed with the statement (1 = Disagree, 7 = Agree). The final section of the questionnaire requested participants' demographic information (sex, age, ethnicity, religion, marital status and highest educational qualification). In addition, participants were also asked to indicate on a dichotomous (Yes or No) whether they had heard of schizophrenia, whether they had studied or read about schizophrenia, and whether they understood the meaning of schizophrenia. Participants were also asked to indicate, on a 5-point scale (1 = Very knowledgeable, 2 = Quite knowledgeable, 3 = Moderately knowledgeable, 4 = Not very knowledgeable, 5 = Not at all knowledgeable), their level of understanding of schizophrenia, especially its causes and symptoms.
Procedure
The questionnaire was translated into Bahasa Melayu (Malay) by the first author, and the initial translation was then back-translated into English by an independent translator not affiliated with the study. Minor differences were corrected at this stage by agreement between the first author and the translator. The agreed translation was then pilot-tested with 10 Malaysian participants (five women, five men) in Britain, all of whom were fluent speakers of Malay. These participants were unaffiliated with the study and were asked to pick out any phrases or items that were difficult to understand. All participants indicated that they had no difficulties understanding the Malay version of the questionnaire.
Participants in Malaysia could either opt for the English or Bahasa Melayu version of the questionnaire. To ensure that the sample represented the general public in Sabah, all participants were recruited from non-clinical settings by the researchers involved. Participants were recruited opportunistically from public settings (e.g. restaurants, public spaces, library, shopping complexes). The questionnaire was administered by two experimenters trained in the techniques of the study. In practice, almost all participants (just over 92%) completed the questionnaire in Malay. Participants completed the questionnaire at their place of leisure or at home, and returned the questionnaires to experimenters after completion. All participants took part on a voluntary basis, were not remunerated for their time and were debriefed following the experiment.
RESULTS

Demographic differences
There were no significant differences in the mean age of the three ethnic groups (F(2, 560) = 2.13, p > 0.05). A Kruskal-Wallis test showed no significant ethnic differences in marital status (χ 2 = 1.84, p > 0.05) and education (χ 2 = 4.74, p > 0.05), although there were significant differences in religion (χ 2 = 301.41, p < 0.001).
Level of understanding
Responses to the three dichotomous questions were as follows: 68.5% of Malays, 69.3% of Chinese and 74.0% of Kadazan-Dusuns had heard of schizophrenia; 41.0% of Malays, 34.9% of Chinese and 45.1% of Kadazan-Dusuns had read about or studied schizophrenia; and 41.0% of Malays, 42.2% of Chinese and 31.8% of Kadazan-Dusuns clearly understood the meaning of schizophrenia.
Results of a Kruskal-Wallis test showed no significant ethnic differences in responses to any of the three questions (heard χ 2 = 1.56, p > 0.05; read or studied χ 2 = 3.66, p > 0.05; understood χ 2 = 4.81, p > 0.05). Mean responses to the 5-point questionnaire indicating understanding of schizophrenia also showed no significant ethnic differences (Malay M = 3.59, SD = 0.70; Chinese M = 3.65, SD = 0.73; Kadazan-Dusun M = 3.48, SD = 0.68) (F(2, 560) = 2.63, p > 0.05). Overall, then, these results suggest that the three ethnic groups had a similar level of understanding of schizophrenia.
Factor analysis
The mean scores by ethnic group for all 72 items of the questionnaire are presented in Table 1 . To ensure a stable factor structure, we computed a factor analysis and orthogonal rotation (Varimax) with all participants 1 to examine the underlying structure of beliefs about schizophrenia. Subsequent analyses with Direct Oblimin (oblique) rotation yielded similar results. Here, we report the results of the Varimax rotation to highlight the independent nature of the factors. From the scree test and based on the eigenvalues, we extracted four factors which accounted for 35.11% of the variance (see Table 2 ). Each factor was given a label based on the content of the items loading upon it and the previous factor-naming by Furnham and Bower (1992) . Only items with factor loadings greater than 0.5 were retained for each factor.
The first factor to emerge from the analysis (Factor 1) accounted for 11.79% of the variance (eigenvalue = 8.49; α = 0.91), and contained items referring to stress as a causal factor in the pathogenesis of schizophrenia in interpersonal relations, everyday social life and childhood development. Factor 2, which accounted for 8.94% of the variance (eigenvalue = 6.44; α = 0.88), dealt with the treatment of schizophrenia by 'respectful means' and reducing stress. Factor 3 accounted for 7.42% of the variance (eigenvalue = 5.34; α = 0.44), and was concerned with the behavioural manifestations and outcomes of schizophrenia. Finally, Factor 4, which accounted for 6.96% of the variance (eigenvalue = 5.01; α = 0.59), dealt with the function of mental hospitals in the treatment of schizophrenia.
Comparison on factor scores
We computed four factor scores for each participant by taking the average of responses to scale items associated with each factor. We then computed a multivariate analysis of variance (MANOVA) to test for ethnic and sex differences on the factor scores. The MANOVA showed a significant main effect of ethnicity (F(8, 1106) = 14.63, p < 0.001), and the individual ANOVA results showed a significant difference on Factor 1 (F(2, 555) = 12.08, p < 0.001), Factor 2 (F(2, 555) = 26.92, p < 0.001), Factor 3 (F(2, 555) = 9.85, p < 0.001) and Factor 4 (F(2, 555) = 13.24, p < 0.001). There was also a significant MANOVA result for participants' sex (F(4, 552) = 10.01, p < 0.001), with significant ANOVA results for Factor 1 (F(1, 555) = 4.87, p < 0.05), Factor 2 (F(1, 555) = 8.27, p < 0.05) and Factor 4 (F(1, 555) = 8.95, p < 0.05). Finally, there was also a significant MANOVA interaction between sex and ethnicity (F(8, 1106) = 4.36, p < 0.001), with significant ANOVA results for Factor 1 (F(2, 555) = 8.36, p < 0.001).
These results suggest that: (i) all groups agree that schizophrenia is caused by stress in interpersonal relations, social life or childhood development, but Malays and men agreed more strongly; (ii) all groups believed that schizophrenia could be treated by changing societal responsibilities, but Malays and women agreed more strongly; (iii) all groups disagree that schizophrenia behaviour is sinful, but Malays disagreed less strongly; and (iv) all groups agreed that mental hospitals aided the recovery of persons with schizophrenia, but Malays and men agreed more strongly. Scale: 1 = Disagree, 7 = Agree. 
DISCUSSION
This study investigated beliefs about schizophrenia and its treatment in a multi-ethnic sample of the Malaysian general public. Overall, the results suggested that, while our sample had a low level of understanding schizophrenia, they nevertheless endosed a social-environmental model (rather than a biological) model of schizophrenia. There was, however, little evidence that our sample viewed people with schizophrenia as dangerous or uncontrollable, or that they possessed superstitious beliefs about the aetiology of schizophrenia. Finally, there were a number of significant ethnic and sex differences in beliefs about schizophrenia. These results are considered in turn.
In explaining the causes and best treatments for schizophrenia, the present sample appeared to more strongly agree with items indicating a sociological explanatory model, as opposed to a medicobiological model. The former refers to the idea that social forces are more important than other (biological) influences as causes of mental disorder (Rack, 1982; Furnham & Bower, 1992) . In particular, mental illness was seen as a symptom of societal pressures: patients with schizophrenia are driven to their form of illness by the social, economic and familial pressures on them. Moreover, the behaviour of people with schizophrenia is a symptom of the wider problems facing society and, consequently, the best treatment for schizophrenia is an improvement in societal conditions. Within this view, schizophrenia patients have the right to sympathy, and society must change so as to reduce the stresses on people and thereby create a more positive environment that affects a cure.
It is perhaps not surprising that Malaysians appear to favour such a model over biological models, which seems to be more prevalent in the West (Angermeyer & Matschinger, 1996b , 2005 . Furnham and colleagues (e.g. Furnham & Chan, 2004; Furnham & Malik, 1994) have stressed that Eastern cultures tend to value strong social obligations. That is, within such cultures, an individual's interests are not as important as those of society, and thus social relationships are considered more meaningful than personal affairs. Consequently, in such cultures, mental illness is more often viewed as being caused by external, societal problems rather than internal (psychological or biological problems). Moreover, social attributions may help to reduce family shame, especially where the family remains the primary source of care for people with mental illnesses (as it does in Malaysia; Mubarak, 2003) . Of course, the present study did not include a cross-cultural comparison with participants in the West, but our conclusions seem appropriate in the light of recent, similar studies (e.g. Furnham & Chan, 2004; Read et al., 2004) .
The present sample was also inclined to view mental hospitals as a useful avenue for effecting cures and treating people with schizophrenia. In the West, there is sometimes a view that mental hospitals serve to isolate those with mental illnesses and do little to help patients (Furnham & Chan, 2004) . Furthermore, it is widely accepted that mental health patients have the right to lead their own lives and to the respect and sympathy of society. The Malaysian sample in the present study tended to agree with the latter, but also viewed mental hospitals as a place in which schizophrenia patients could receive adequate and effective care. It should be noted that this result is in stark contrast to the present sample's view that schizophrenia was best explained by a sociological, rather than a bio-medical, model.
One possible explanation for this is recent government initiatives to improve mental healthcare in Malaysia (see Mubarak, 2003) . These have placed mental health issues on the national agenda, and have served to combat the once prevalent view that mental disorders are caused by supernatural influences. For example, Malaysia's National Mental Health Policy, enacted in 1997, aims to improve the quality of community-based psychiatric services and to encourage families, communities and community-based agencies to provide all the necessary care and protection of people with mental illness (Jamaiyah, 2000) . Although it is still the case that very few Malaysians receive or seek mental healthcare, there is nonetheless a wider recognition of the problems faced by people with mental illness and a greater willingness to debate alternative treatments and cures (Teoh & Peng, 2001) . Indeed, recent evidence (Edman & Teh, 2000; Tan et al., 2005) and the present study both suggest that Malaysians are less likely to rely on superstitious beliefs in explaining schizophrenia, which is in contrast to the findings of earlier studies (Razali et al., 1996) . Given that the sample was a non-student population of a relatively varied age range and with little tertiary education, this is a particularly striking finding.
The present study also found several significant ethnic and sex differences in beliefs about schizophrenia. Specifically, Malay participants more strongly endorsed the view that schizophrenia is caused by social stresses, that schizophrenia could be treated by changing societal responsibilities, that schizophrenic behaviour is sinful and should be punished, and that mental hospitals aid the recovery of persons with schizophrenia. One explanation of this finding relates to the religious beliefs of participants: whereas all Malays in Malaysia are, by definition Muslims, participants of the other two ethnic groups in the present study (Kadazan-Dusun and Chinese) tended to be Christians. It is tempting, therefore, to trace the significant ethnic differences back to differences in religious beliefs.
An alternative possibility is that Malay-Muslims in Malaysia may have greater contact with people with schizophrenia through community-based schemes (see above). This might explain why they more strongly view schizophrenia as being caused by social causes, and also their stronger belief that schizophrenia can be treated by changing social conditions. A related possibility is that there is a higher incidence (or at least, reporting of incidence) rate of schizophrenia among MalayMuslims, and ethno-religion thus forms an in-group community. Within the latter, there is a focus on providing appropriate care for people with shared belief systems. However, it should be noted that these conjectures remain purely speculative, which necessitates urgent work to examine some of these issues in greater detail.
One limitation of this study concerns the representativeness of the sample: because of the opportunistic nature of the sampling procedure, we cannot be certain that the sample is representative of a population in Kota Kinabalu, let alone in Malaysia. In future studies, therefore, it is essential to corroborate these findings using large, representative samples from Sabah, and also to extend these findings to Peninsular Malaysia. The latter has relatively larger populations of Malays, Chinese and Indians, and is also much more developed socio-economically. Future studies may also find it useful to use different questionnaires that more explicitly reflect the range of local beliefs in a society, which would help elucidate some of the findings of the present study. In particular, it may be useful to replicate the present study without the presentation of a primer on schizophrenia, as this may have biased responses.
CONCLUSION
In conclusion, the present study suggests that it is essential for the effective promotion of society's mental health to take into consideration the mental health literacy of the public, which may be influenced by the socio-cultural background of the society (Jorm, 2000) . In every culture, belief systems form the foundation of diagnosis, psychological consequences and treatment of mental illness.
Ethno-cultural and religious conceptions determine the lay theories of mental illness and consequently affect how mental patients seek help and the way in which they are treated by health professionals, as well as by the public.
NOTE
1. The factor analysis was conducted with all participants from all ethnic groups to ensure a stable factor structure. Nevertheless, we also performed the factor analysis with each ethnic group separately. The results showed that, with minor exceptions in the loadings of individual items, the factor structure was similar across ethnic groups.
